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mothers more consistently involved in all facets of interaction with 
their infants (Belsky, 1979; Clarke-Stewart, 1978; Kotelchuck, 1975, 
1976; Lamb, 1975; Lewis & Weinraub, 1976; Marton, Minde, & Perotta,
1981; Parke & Sawin, 1980). Fathers, on the other hand, spend a greater 
proportion of their time witn their infants in play (Kotelchuck, 1976; 
Lamb, 1975), and this reflects some Important qualitative differences 
between the ways fathers and mothers interact with their infants.
Fathers tend to engage in more physical games (Parke & Tinsley, 1981) 
*hile mothers tend to be more verbal in their play style (Lamb, 1975).
^ederse* et al. (1975) report that the father provides more unique 
emperien*-*-r ror nis infant and his style serves to complement that of 
m^he- T- : variety in behavioral style provides the infant with a 
rmw* ‘ and this, in turn, is positively related to
mwii .’mmr ^ S t e w a r t , 1978). Since these differences in
sr vi*» it -ft as tie infant matures and is more capable
rocust arwsica i*a **. - it mis been postulated that the father's 
r luence jmtsmes ntr-sm^ r . mr ^  Lamb, 1975).
The quant, native ane quai i cat ^  ;i fferences found in full term 
afltUies may ns- noid f«rr : & lief .*■.-,n jar e terms, however. Although
Har ton et ai. dftl) ‘ nine hat no * ' or*** -rms provided a higher
). .aretaking than -'at:hers, tn^ «* i fu.. ’term comparison
3Toup makes interpre -at ion it ~.hm finchnm T „ y, moreover, there
:MT,e t ugges* tha t the d if*'em*- t  •,*#» ^een mothers and
at«*e. in oerms ot quantitv of aregiving >r \j remature
••rtants ire not as marked as those shown fir tV... tern mianm A study 
, w m i ( 1981 found tha' fa them of preterm i ■ fan-: ;nowef - - igfter
5degree of Involvement than fathers of fuliterm infants. In addition, 
Goldberg (1981) found that parents of preterms were less actively 
involved with their infants than parents of fullterras. Other 
researchers have reported that parental differences in play style were 
less prominent when the infant was premature (Marton, Mlnde, & Perotta, 
1981; Parke & Tinsley, 1981), specifically, in the direction of less 
physical stimulation for fathers with preterm infants (Field, 1977). 
Moreover, the quality of the relationship between parent and preterm 
infant may be different. Brown and Bakeman (1980) found that mothers of 
preterra infants exerted more effort in parent-infant interaction because 
of the reduced activity of the pretern infants. Other researchers 
concur that the burden of Interaction with a preterra Infant falls upon 
the parent (Field, 1977, 1979; Goldberg, 1981), and that these 
interactions are predictive of later developmental problens (Field,
1979).
It is clear that the infant's environment consists of the joint 
influences of mother and father, both of which must be considered if an 
adequate description of the caretaking environment is to be made.
Mothers and fathers differ both qualitatively and quantitatively in 
their interactions with their infants in ways that are important for 
development. However, such differences are not quite as clear with 
parents of preterm infants, so knowledge about parental influences as 
interactant and caregiver may be especially important.
6Parent as manager/organizer of the infant's environment
A complete conceptualization of the environment of the developing 
infant recognizes the importance of not only the direct social context, 
but also the characteristics of the physical environment. Parents not 
only influence their infants directly by the way they ffced and play with 
their babies, they indirectly influence their infants in that they 
manage and organize their households in ways that affect infant 
development (e.g., by providing toys and play spaces). These variables 
can all influence the child in subtle ways (Parke, 1978) and the role of 
the physical environment cannot be overlooked (Henderson, 1981; Parke, 
1978; Power & Parke, 1982; Yarrow, Rubinstein, & Pedersen, 1975>• This 
role as manager and organizer may be Just as important as the role of 
interactant and caregiver, since the amount of time infants spend 
interacting with their Inanimate environment far exceeds their social 
interaction time (Power & Parke, 1982; White, Kaban, Shapiro, & 
Attanucci, 1977). Henderson (1981) lists a number of characteristics of 
the parent as manager which seem to be particularly important for 
development. These include provision for the child's safety, varied and 
patterned sensory input, few restrictions on exploration, a well 
organized physical environment, and provision of appropriate play 
materials. Specifically, it has been found that children whose mothers 
encouraged development and provided appropriate play materials showed an 
increase in mental test performance (Henderson, 1981). The way parents 
mediate the inanimate environment through their selection of toys for 
the infant has been shown to be important for cognitive and motivational 
development (Yarrow et al., 1975). The most important variable in these
findings appears to be the variety of inanimate stimulation the Infant 
receives (Yarrow et al., 1975), just as the variety of stimulation in 
social situations was strongly related to later development.
The physical environment seems to be particularly Important for 
pret rm development because the stress surrounding the birth of a 
preterm infant could very well result in a more disorganized environment 
with less variety of stimulation. These factors have been associated 
with low IQ scores (Henderson, 1981). To date, however, research has 
been lacking in its assessments of the physical environment of the 
preterm infant.
It is therefore readily apparent that a more thorough understanding 
of the environment, one that considers the qualitative and quantitative 
differences between both parents in their roles as interactant and 
caregiver, is necessary to predict preterm development. The parental 
role as manager and organizer of the environment may be equally 
important, and It, too, deserves further investigation, kith an 
expanded view of the environment that includes these aspects, we are 
better equipped to understand the role played by the environment in 
mediating infant development, as well as the relationships between 
neonatal and environmental characteristics which may serve to ameliorate 
early developmental deficiencies.
METHOD
Participants
Participants for the study Included 44 infants and their families 
from the Champaign-Urbana area or proximity. Twenty-five of the infants
8were fullterm, thirteen males and twelve females, and nineteen of the 
Infants were preterm, ten males and nine females. Criteria for 
selection of premature infants Included birth wolght under 2500 grams,
37 weeks gestational age or less at birth, and absence of any severe 
physical, sensory, or neurological handicaps. In addition, all families 
were Caucasian and Intact, and infants were of singleton birth with no 
prenatal, perinatal, or postnatal complications.
Two separate matching procedures were used for the group of preterm 
infants. Ten of the preterm infants were matched with fullterm Infants 
in terms of gestational age. These comprised the premature-gestational 
group. Nine of the preterm infants were matched with fullterms as a 
function of post-hospital social experience. These comprised the 
premature-experiential group. Since preterm infants vary greatly in 
terms of duration of hospital stay, age and amount of post-hospital 
experience can easily become confounded. This is an Important 
consideration since the experiences the infant receives in the hospital 
are qualitatively different from those in the home. Therefore, the 
schedule of assessments for the premature-experiential group followed 
from departure from the hospital, whereas the schedule of assessments 
for the premature-gestational group followed from 40 weeks 
postconception age, regardless of duration of hospital stay.
Description of assessments
The Brazelton Neonatal Behavioral Assessment Scale (Brazelton, 1974) 
assesses such things as the newborn's reflexes, response patterns, and 
attentiveness, and as such is Indicative of the infant's sociability.
9This scale was administered at the hospital and the three week home 
visit and was used as a partial assessment of infant characteristics.
The Perception of Infant Temperament Scale developed by Pedersen and 
his colleagues (Pedersen, Zaslow, Cain, Anderson, & Thomas, 1977) 
assesses temperament using a q-sort procedure on a variety of scales. 
These Include the infant's activity, rhythmlcity, and adaptability, the 
infant's overall level of positive mood, and how readily the Infant 
approauies novel situations (see Appendix A). Statements regarding 
various aspects of infant behavior were presented on index cards to 
mothers and fathers separately at each tlmepolnt. The parent decided 
how well each of the statements described their infant by placing the 
index cards in appropriately labeled envelopes.
The Bayley Scales of Infant Development (Bayley, 1969) are a measure 
of Infant cognitive and motor advancement. These were administered at 
three, eight, and twelve month home visits to the families by trained 
individuals.
Parents were asked to record the amount of caretaking they provided 
their infants during the course of one week using a diary provided by 
the project. The diary measures the quantity of feeding, diapering, 
bathing, and playing provided by both the mother and father. Families 
were asked to keep the diary for one week following each of the home 
visits and to indicate which parent provides the caregiving and the time 
of day this caregiving occurs. A supplementary methodological study was 
conducted to determine the reliability of the parental diary record as a 
measure. With the exception of dyadic play, parents were found to be 
moderately reliable at recording caregiving information, with
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parent-observer correlations being around .60 for each of the 
activities. Although dyadic play tine did not reach sinilar levels of 
reliability, records of triadic (mother-father-infant) play interaction 
did reach levels sinilar to those of the other activities* A detailed 
report of this study is provided in Appendix B.
The Home Observation for Measurement of the Environment (HOME) 
developed by Caldwell and associates (Caldwell, Huder, & Kaplan, 1966) 
is a combined Interview and observation assessing six facets of the 
infant's environment; (1) emotional and verbal responsivlty of the 
parent, (2) avoidance of restriction and punishment, (3) parental 
Involvement with the child, (4) opportunities for variety in daily 
stimulation, (5) organization of the physical and temporal environment, 
and (6) provision of appropriate play materials (see Appendix C). The 
HOME Inventory seems to predict cognitive outcome reasonably well 
(Henderson, 1981) and has also been empirically validated (Hollenbeck, 
1978) in that it discriminates between diverse populations in predicted 
ways. This inventory was given by trained individuals during each of 
the home visits.
Procedure
Recruitment of participants
Names of potential families to be used in this study were obtained 
from birth announcements in local newspapers. Families were recruited 
from Mercy Hospital and the Carle Foundation Hospital in the 
Champaign-Urbana area. The neonatal intensive care units were used for 
recruitment of families of preterm infants. Families were approached in
the hospital and given an explanation of the project and an offer to 
participate. At the conclusion of their involvement in the project, the 
families were paid $50.00.
Observations
Observations investigated four types of parent-infant interaction: 
a) father-infant unstructured dyad, b) mother-infant unstructured dyad, 
c) mother-father-infant unstructured triad, and d) mother-father-infant 
structured triad feed context. Observations were conducted by trained 
individuals who recorded parent and Infant behaviors on a model DAK-8 
Datamyte portable keyboard recorder. The datamyte stores behavior codes 
along a time sequence, allowing for both frequency and duration of 
behaviors to be generated.
The coding system used is a numerically coded set of both parent and 
infant behaviors. Parent behaviors were divided into seven general 
categories: a) holding patterns, b) caretaking activities, c) visual 
activities, d) facial expressions, e) vocalisations, f) touching 
patterns, and g) miscellaneous physically stimulatory activities.
Infant behavior codes included three categories: a) infant state, b) 
social patterns, including facial expressions, vocalizations, and 
distress cues, and c) location codes. A description of the coding 
system is provided in Appendices D and E.
Measures of parent-infant interaction were made at each of five 
timepoints: at the hospital, and during home visits at three weeks, and 
three, eight, and twelve months. Home observations for the 
premature-gestational group took place at 40 weeks gestational age plus
the timepoints mentioned above, and home observations far the 
premature-experiential group were measured after discharge from the 
hospital. Inter-observer reliability was also determined at each of the 
timepoints. The reliability coefficients for the codes used in the 
present analysis are provided in Table 1.
Insert Table 1 about here
Thus, at all home visits, the parents were given a diary to record 
caretaking behaviors during the week, and temperament scales were 
administered to the mother and father. The HOME Inventory and 
observations were conducted, as well as an assessment of infant 
development. Although the project is nearing completion, twelve month 
data has not yet been collected for the entire sample and hence will not 
be presented here.
RESULTS
Multiple analyses of variance
Multiple analyses of variance were conducted on the temperament, 
diary, HOME inventory, and observational data, using a split-plot 
factorial design. Results for each of these measures will be presented 
separately.
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Temperament
Analyses were conducted on all the subscales and the composite 
scores, for the hospital separately, and again across all timepoints. A 
significant main effect of infant condition was obtained for the 
hospital composite score (F = 3-328, p < .05), and the composite score 
across timepoints (F = 5.712, p < .01). The lowest scores were found in 
the preterm-experiential group and the highest scores were found in the 
preterm-gestational group. Higher scores on the temperament scale 
indicate a more "easy" temperament, and lower scores indicate a more 
"difficult" temperament. In addition, a significant main effect of 
tiraepoint was obtained (F = 329-99, p < .001), with scores increasing 
steadily across timepoints. An interaction between infant condition and 
timepoint was also found (F = 2.812, p < .02), suggesting that both age 
and birth status affect ratings of temperament. There were no 
differences between the ratings of mothers and fathers for any of the 
subscales or composite scores.
For the subscale of positive mood, an interaction betwen infant sex 
and parent sex indicated that fathers gave higher ratings of positive 
mood to their baby boys than to their baby giri3, and mothers gave 
higher ratings of positive mood to their baby girls than to their baby 
boys (F = 4.597, p < .05). An effect of timepoint showed that the 
highest ratings of positive mood were reported in the hospital and the 
lowest ratings were reported at the three week timepoint (F = 7.147, p < 
.002). Ratings of positive mood int-'eased steadily across timepoints, 
but they never reached those reported at the hospital. These results 
were typical of all the conditions.
HOME inventory
A main effect of timepoint (F = 17.219, p < .001) was found for the 
composite score and all the subscales, indicating a steady increase in 
the quality of the home environment over time for all the conditions.
On the subscale of parental involvement with the child, the results 
indicate that parents were more involved with their fullterm infants 
than with their preterm infants (F = 4.109, P < .026). On the subscales 
dealing with the provision of appropriate play materials, a status by 
timepoint interaction occurred (F = 3*747, p < .003). This indicated a 
large differences favoring fullterms at the three week timepoint, but no 
differences at later timepoints.
Diaries
Only one main effect for all the contexts of feeding, diapering, 
bathing, and playing was found: that of parent sex (average F = 141.00, 
p < .001). Mothers were consistently more involved in all facets of 
caregiving across all timepoints and all conditions. No other main 
effects or interactions were found. It appears that mothers still carry 
most of the burden of child care even if the infant is premature.
Fathers were not found to be more involved in caregiving with their 
preterm infants than with their fullterm infants.
Observational data
Mothers were found to be more verbal and affectionate, and provided 
more caregiving in their interactions with their Infants than fathers 
(see Tables 2 and 3)* These differences were true of all the 
conditions, suggesting that the traditional distinction between mothers
and fathers is also true of parents of preterras. Indeed, in terns of 
interactional style, the analyses of variance revealed no distinction 
between parents of preterras and parents of fullterras. Parents of 
fullterras, however, interacted wore with each other in the triad 
contexts than did parents of preterms (see Table 4).
Insert Tables 2 and 3 about here
The overall level of activity was reduced in the triad context over 
the dyad context, replicating earlier findings of second-order effects 
(cf. Tables 2 and 3)* The results also indicate that overall activity 
was higher in the unstructured context than In the feed context (see 
Table 5)* These findings underscore the need for including several 
contexts when studying development.
Insert Tables 4 and 5 about here
Correlational analyses
Pearson product moment correlation coefficients were calculated for 
the temperament, HOME inventory, and Brazelton scores with the mental 
and psychomotor developmental indices of the Bayley scales. Only those 
correlations reaching conventional levels of significance will be 
reported.
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The hospital Brazelton score and the HONE inventory score at three 
weeks were positively correlated with the three month Bayley scores, but 
correlations with the eight month Bayley scores were not significant.
Hie highest correlation found was between the HOME score and the
psychomotor development index (r = .48, p < .001). The other 
correlations were all around .30. Temperament scores at three weeks 
were negatively correlated with development at eight months (r = -.3 2 , p
Discriminant function analyses
Since no clear effects of infant condition were found in terms of 
interactive differences in the analyses of variance, a discriminant 
function analysis was performed in order to identify those variables 
which would be most Important for distinguishing among the conditions. 
Separate analyses were run for each tiaepoint, with similar clusters of 
variables remaining significant across all timepolnts. The variables 
found to be most important at the eight month timepoint were the Bayley 
scales, the HOME score, and the parental behaviors of father 
bounce/toss/lift, mother affectionate behaviors, mother vocalize to 
infant, mother present object, and caregiving behaviors of both parents. 
These variables, along with their standardized coefficients for the 
discriminant functions, are listed in Table 6. To evaluate the 
discriminatory power of the functions which were generated, 
classification of predicted group membership based on the functions was 
performed. The percent of groups correctly classified was 97.67, which 
was all but one of the cases.
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Insert Table 6 about here
Examination of the coefficients of these variables on the 
discriminant functions revealed that fathers of fullterms were more 
physical in their interactions than fathers of preterms. Mothers, on 
the other hand, were less verbal with their fullterm infants than with 
their preterm infants, but they were also more affectionate with 
fullterms than with preterms. In addition, both parents provided more 
caregiving to their preterm infants than to their fullterm infants. The 
HOME inventory score was higher in the fullterm condition than in the 
preterm conditions, and with regards to temperament, fullterms were 
rated as more difficult than preterms. As expected, fullterms had 
higher mental and psychomotor development scores than preterm infants. 
Again, this particular pattern was representative of those found for all 
the timepoints. The fact that these results were only revealed when 
using the multivariate model of the discriminant analysis as opposed to 
the univariate model of the analyses of variance, stresses the 
importance of viewing development in terms of an expanded, multivariate 
model.
Regression analyses
Regression analyses were performed for each condition separately and 
for the entire combined sample at each timepoint, using the three and 
eight month Bayley scales as the dependent variables. For the 
preterm-experiential group, mental and psychomotor development at eight
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months could successfully be predicted (R-squared = . 999*1, R-squared = 
.9998, respectively), variables. \ detailed profile of the regression 
analyses for the premature-experiential group is provided in Tables 
7-12. The predictions were less powerful for the preterm-gestational 
and the fullterm groups, and weaker still when the entire sample was 
analyzed as a single unit. Moreover, successful predictions of 
developmental status at eight months could be made for the 
preterm-experiential group as early as the hospital (F = 1869.17, p < 
.018), suggesting that early interactions can play an important role for 
developmental outcome. Not suprisingly, different variables played 
different roles for outcome depending on the infant's condition. What 
appeared particularly revealing, however, was that variables could play 
different roles at different timepolnts for infants in the same 
condition. For example, the mother behavior of poke/pinch was 
positively related to development of the experiential group at eight 
months when investigated at the hospital. This same behavior, however, 
was negatively related to development of the experiential group when 
investigated at the three week tlmepoint. From a univariate 
perspective, this would appear extremely confusing, but considered 
within a dynamic, multivariate framework, in which the parent 
continually modifies his or her behavior to meet the capabilites of the 
infant, it is not entirely suprising.
Insert Tables 7 to 12 about here
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DISCUSSION
Although the results in general support the need for incorporating a 
multivariate model, a discussion of each of the components of the model 
Mill be presented first, followed by a synthesis of the multivariate 
model and its relation to later development. Finally, implications of 
this research for future work in this area will be discussed.
Effects of Infant temperament
Although the analysis of the temperament data revealed differences 
among the three groups, the Interpretation of these analyses is not 
readily apparent. The lowest scores, as expected, were found in the 
experiential group, but the highest scores were found in the gestational 
group. The explanation for this finding may become clear when the 
effects of timepolnt are included. All the temperament scores increased 
across time, indicating that the chronological age of the Infant may 
have some effect on the ratings of the infant's temperament. The 
gestational infants were chronologically the oldest in the sample, even 
though in terms of post-conception age they were the same as the 
fullterms. If this fact is considered, it may not be the birth status 
of the infant which most affects temperament, but rather the 
chronological age. Indeed, the particular scale that was used is 
standardized for infants which are somewhat older. Infants with easy 
temperament are defined, for example, as being more rhythmic in bodily 
functions and more adaptable to new situations— characteristics which 
are typical of more older infants.
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The differences found in terms of positive mood ratings may have 
some implications for family development as well. The fact that ratings 
of positive mood were highest in the hospital and lowest at the very 
next timepoint, three weeks later, reveals that perhaps the excitement 
of having a new baby wears off once the baby arrives home and the
realistic demands of child care must be met. At the hospital, the new
parents do not have to deal with fussing and crying babies or 3 
a.m. feedings, but once at home, they begin to realize that their bundle 
of joy can indeed be quite demanding at times. Ratings of positive mood 
increase steadily over time as the parents become adjusted to the 
particular temperament and routines of their baby, but at eight months, 
the infant is still not judged as highly on positive mood as he or she 
was in the hospital. Previous research on family development (e.g., 
LeMasters, 1957) has shown that the addition of a new baby into the
family is a very stressful time and one that may result in less overall
satisfaction, and the results from this analysis seem to support this 
view.
Effects of parent as manager and organizer 
The results from the HOME inventory scale reveal differences in the 
managerial styles of parents of fullterms and parents of preterms.
While there were no differences in terms of the composite score, there 
were some important dlffernces on several of the subscales.
Parents of fullterms were found to encourage more consciously the 
developmental advance of their infants by structuring their play 
periods, challenging the development of new skills, and providing
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appropriate play materials. Parents of full terns were more likely to 
provide activities and toys which were slightly beyond the child's 
level, which helped to encourage the infant to develop new skills. In 
terms of quantity of inanimate materials, fullterns had a greater number 
at three weeks, but this difference disappeared by three months. This 
is not suprising when we remember that preterm infants arrive sooner 
than expected. Parents of preterm Infants have thus not yet prepared 
the infant's environment in terms of play materials. After time, 
however, parents of preterms reach similar levels to those attained by 
parents of fullterms. The regression analyses show that this aspect of 
the parent as manager— encouraging developmental advance by challenging 
new skills and providing appropriate play materials— is positively 
related to later development, especially for very young infants.
Effects of parent as Interactant and caregiver 
In terms of quantity of caregiving provided, the results show that 
mothers are consistently more involved than fathers, and this difference 
is also true of parents of preterms. In terms of qualitative 
differences, mothers are more verbal and affectionate than fathers in 
their interactions with their infants, and, again, this difference is 
also true for parents of preterms. In a univariate sense, parents do 
not seem to treat their preterm infants differentially. However, data 
from the discriminant analysis show that there are indeed some important 
differences in the treatment of pre- and fullterm infants, but that 
these must be considered in combination with one another. Fullterm 
infants did not only have fathers who were more physical in their
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interactions, they also had mothers who were more affectionate and 
feeling-oriented in their interactions. This suggests that parents of 
fullterms provided a wider variety of interactive styles, not Just a 
greater quantity of one behavior over another. This is also underscored 
by the higher scores on the HOME inventory for fullterm infants. Their 
parents provided a wider range of activities and play materials which 
challenged a number of new skills, and it was not just that parents of 
fullterms interacted more with their infants or provided more of one 
type of activity. Viewing the parental role as an interactant from a 
multivariate perspective enables a clearer picture of the differing 
environments of pre- and fullterm Infants to emerge.
Consequences for development
The regression analyses show that successful predictions for later 
development can be made using a multivariate framework. Different 
variables appear to be more important depending upon the status of the 
infant, which was expected. The results show that more variables are 
needed to predict development for the older preterm infants and the 
fuLlterm infants, respectively. Prediction becomes less powerful as 
more variables become Influential, and it must be kept in mind that a 
linear prediction of development has some inherent problems.
Nevertheless, certain features of the environment can be identified 
which were predictive of later developmental outcome as early as the 
hospital.
For the experiential group, it appears that certain tactile 
stimulation provided by the mother in the hospital is positively related
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to development at eight months. The maternal behavior of poke/pinch was 
much more strongly weighted than any of the other variables in the 
regression equation. For the other groups, more affectionate behaviors 
(e.g., kiss, nuzzle, and smile) and more robust physical stimulation 
appeared to be more influential. At three weeks, however, the same 
behavior of mother poke/pinch was negatively related to development, 
suggesting that the evperiential infants had matured to a level where 
such stimulation was no longer necessary, and in fact, potentially 
disruptive.
As the infants grew older, different behaviors of the parents seemed 
to have more of an impact. For example, the managerial behaviors of the 
parents appeared to have their greatest influence at three months. This 
finding is not surprising, since a certain level of motor maturity must 
be reached before the infant is capable of the tasks which the parents 
seek to encourage and develop.
The three week timepoint appeared to be a critical transition 
period. Few of the variables seemed to have had any major impact, and 
for the experiential group, outcome was predicted mainly by what the 
parents did not do: fathers who did not provide much tactile or physical 
stimulation and parents who did not attempt to present objects to their 
infant's visual field had infants who performed better at eight months.
The most critical variable throughout the regression analysis, 
however, seemed to be the capability of the parents to adapt their 
behavior to the infant's particular abilities. For the youngest 
infants, this meant limiting interaction to brief tactile stimulation at 
first, then gradually incorporating other activities. Again, to better
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understand how experience mediates development, we must use a 
transactional model that considers a wide range of infant and parental 
behaviors.
The preterm Infant's environment: A synthesis
It is readily apparent that the environments of preterm and fullterm 
infants are indeed quite different, but it is necessary to go beyond a 
simplistic, univariate model to an expanded, multivariate model that 
considers the transactions that take place between the characteristics 
of the infants and the direct and indirect influences of the infant's 
environment. Such a model recognizes that the environment is vastly 
complex, that it is constantly changing and being influenced by a great 
many factors. The changes that the environment imparts upon the infant 
themselves become responsible for altering the environment, and this 
process continually cycles aiound. To draw an analogy with atomic 
physics, it is impossible to to completely capture the environment at a 
single point in time, just as the electrons of an atom can never be said 
to exist in a single sphere of the atom; they are constantly in motion 
and influencing the orbits of other electrons.
What, then, can be said of the environments of preterm and fullterm 
infants? In general, it appears that the preterm infant's environment 
consists of a smaller range of experiences in terms of interaction with 
their parents. Freterms are exposed to much less variety in tarms of 
stimulation, and hence, do not have the opportunity to develop new 
skills which are important for advancement. Additionally, parents do 
not actively encourage developmental advancement with preterm infants as
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they do with fullterm Infants. As the infants slowly mature with time, 
parents begin to expose their preterm infants to a wider range of 
experiences, and development is accelerated. It must be emphasized, 
however, that more variabilty exists in the population of preterms.
This particular pattern is by no means characteristic of all preterm 
families. It is for this reason that past research has failed to 
establish a direct relationship with outcome based upon status of the 
infant at birth.
Implications
This research has shed some light on the problems of past 
investigations which sought to establish causal links between premature 
birth and later developmental outcome. A direct model was not possible, 
because the environment serves to mediate neonatal trauma* Past 
conceptualizations of the environment, too, were inadequate, in that 
they neglected some very important characteristics, such as the direct 
and indirect influences of both mother and father. The inclusion of 
these variables has served to enhance our understanding of the 
differences between the environments of preterm and fullterm infants, 
and to identify those clusters of variables which are positively related 
to later development. It is also important to recognize that 
environmental variables interact with infant characteristics to form a 
system which is constantly being restructured. Future research will 
illuminate further the dynamics of this system and will enable 
clinicians tc apply this knowledge to the development of intervention 
programs which will assist parents of high-risk premature infants in 
making Informed decisions about parenting.
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Table 1
Reliability Coefficients for Behavior Codes 
Used in the Present analyses
Mother Father
Code Unstructured Unstructured
oheck/adjust .69 .92
look at infant .96 .96
vocalize to infant .93 .41
saile at infant .72 .75
3«ooth touch .90 .91
bounce/toss/lift .86 .85
kiss/nuzzle .87 .94
rock infant .77 .61
present object .57 .61
poke/pinch .61 .51
look to spouse .83 .29
saile to spouse .85 .52
vocalize to spouse .40 .79
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Table 2
Mean Values of Mother and Father Behaviors 
for the Dyad Context
Parent behaviors Mother Father F-vaJ.ue
check/adjust 10.61 8.92 4 .18*
vocalize to infant 584.06 493.42 9.03##
smooth touch 22.48 17.18 9.45**
kiss/nuzzle 4.49 2.77 6 .4 9 2*
bounce/toss/lift 7.14 8 . 3 1 1.10
present object 100.04 9 5 . 9 8 .09
* p < .05
## p < .01
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Table 3
Mean Values of Parent Behaviors 
for the Triad Context
Parent behaviors Mother Father F-value
check/adjust 6.00 3.17 38.26*
vocalize to infant 362.48 210.51 59.93*
smooth touch 10.41 7.25 13.25*
kiss/nuzzle 1.17 .93 1.86
bounce/toss/lift 2 . 8 0 2.58 OO
present object 44.67 44.05 .01
* p ' .001

